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In the Large Helical Device (LHD), there are ten 
cryogenic supporting posts to maintain superconducting 
coils and the cryogenic support structure. The illustration of 
the supporting post is shown in Fig. 1. The functions of 
this post are ( 1) to support the cryogenic structure of about 
850 tons in total, (2) to reduce the heat load from room 
temperature and (3) to absorb the thermal shrinkage of the 
cryogenic structure of about 13 mm in the radial direction 
during the cool down. To reduce the heat flow from the base 
plate (300 K) to the supporting shell (4.5 K), the heat path 
was elongated and CFRP plates were used. And the laminate 
structure was adopted to make it flexible. The thermal 
anchor of 80 K was installed between two sets of CFRP 
laminates, and stainless steel laminates connected with these 
thermal anchor blocks. 
At room temperature, the end parts of base plate side 
were pushed to the torus center by 6.5 mm as an off-set 
deformation. Strain gages and thermo-sensors were attached 
after off-setting. For the strain measurement, two bi -axial 
strain gages (gage length; 5 mm, base diameter; 21 mm) 
were attached with the distance of 25 mm, and Wheastone 
bridge circuit was made to compensate for the temperature 
change. Since the strain in the plate width direction was used 
as a dummy, the strain output became 2(l+v) times larger 
than the actual strain. (v is Poisson's ratio.) The strain gage 
has been newly developed to reduce so-called Kondo effect 
and the apparent strain to the stainless steel at cryogenic 
temperature. The gage leads were twisted and cables from the 
gage terminal to the field through connector were specially 
designed taking account of the heat flow and 
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Fig. 1. Illustration of cryogenic supporting post. 
the induced voltage by a fluctuating magnetic field. 
The first cool down was carried out from February 23 to 
March 18, 1998. All coils became superconductive on 
March 17. The change in temperature at the upper block of 
each post is shown in Fig. 2. Support structure was cooled 
down rather uniformly and shrunk during cooling down. 
The cold helium gas was put into the cooling channels 
of 80 parallel paths at inner side of the torus and came out 
from the outer side, and the temperature difference of He gas 
between the inlet and the outlet was controlled below 50 K. 
Therefore, the inside of the torus was cooled down faster 
than the outside. The strain measurement results are shown 
in Fig. 3. If the strain gage could be attached on the bending 
neutral axis, the strain would keep zero. However, a certain 
strain was measured, depending on the distance from the 
neutral axis. Remarkable strain change was observed from 
the beginning of the cool down and each strain output did 
not change so much after March 8. On March 8, the 
temperature at the upper block reached at about 100 K. From 
these results, it is recognized that most of the thermal 
shrinkage generated, when the upper block temperature 
reached to 1 OOK. 
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Fig. 2. Change in temperature at upper block during the 
first cool down. 
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Fig. 3. Change in strain of SUS316 plates of supporting 
post during the first cool down. 
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